Abstract
Introduction
Descriptions of amyloidosis date back to the 1840s.' Amyloidosis is characterized by an abnormal extracellular deposition of amyloid in different tissues and organs .' It is usually associated with tissue or organ dysfunction. Its cause is unknown .' In a study of affected patients, Kyle and Bayrd" reported a mean age of 61 years and a male preponderance, findings that were confirmed by Kerner et a1. 4 The diverse and unusual clinical manifestations of amyloidosis can involve a single anatomic site as well as multiple organs; as a result, signs and symptoms are varied.' Because the clinical manifestations are so diverse,different classifications have been devised.s-" The two main types of amyloidosis are systemic and localized:
• The systemic form is subclassified asprimar y, seco ndmy , hereditary , and amyloidosis associated with multiple From the Department ofOtorhinoJaryngo logy (Dr. Dor ia Xavier and Dr.
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358 myeloma? Amyloidosis is designated as primary when no cause can be identified and secondary when it occurs in conjunction with a chronic disease such as tuberculosis, rheumatoid arthritis, Crohn's disease, etc.' Some authors have reported that the incidence of amyloidosis in patients with multiple myeloma ranges from 10 to 20%,4.6 while others report a range of 6 to 15%. 7 With or without multiple myeloma, however, survival is poor; Gertz and Kyle reported a mean survival of 15 months among patients without multiple myeloma and 5 months among those with it."No satisfactory treatment for systemic amyloidosis has been discovered. '
• The localized form is rare. Amyloidosis is classified as localized when there is no evidence of systemic involvement and no underlying chronic disease. When it does occur, it typically affects single anatomic sites. Patients with localized amyloidosis have a considerably better prognosis than do those with systemic disease.' Based on their experience with a large series of patients at the Mayo Clinic, Kerner et al reported that localized amyloidosis can be successfully treated without major sequelae and that most patients remain symptom-and disease-free."
In this article, we report a case of primary systemic amyloidosis of the tongue in an elderly man. We also review the literature on amyloidosis.
Case report
A 71-year-old white man who had been born in Sao Paulo presented with a I-year history of swallowing difficulty. His dysphagia initially became evident when eating solid foods, but it soon progressed to interfere with his intake of liquids. He reported that his condition had caused him to lose approximately 25 Ibs. Six months after the onset of his swallowing symptoms, he noted the appea rance of an aching submandibular soft tumor. The mass had increased in volume to the point that it led to the development of macroglossia and tongue protrusion. His medical history was significant for system ic arterial hypertension, which was controlled by diuretic therapy. His brother had died of tongue cancer. No co lor altera tions or nodul ar lesions were noted on the tongue. Our differentia l diagn osis incl uded a malignant tum or of the tongue, a vascular tongue or neck diso rder, or a systemic condition such as hypothyroid ism , a deficien cy of vitam in B I2 or fo lic acid, or amy loidosis . The patient was treated empirically with a co rticosteroid and pent oxi fyll ine pend ing the result s of laboratory testin g and other studies , but this did not result in a decrease of the tongue vol ume .
Lab oratory tests detected anemia (hemog lobi n: 10.3 g/ dl) and abnor ma l rena l function (urea : 103 mg/dl; crea tinine: 1.7 mg/dl ). Result s of sero logy for hepat itis Band C were negative. Protei n electrophores is revealed an increase in immun oglobul in levels (total protei ns: 5.8 g/ dl; album in: 2.8 g/d l; (XI-g lobulin: 0.3 g/dl; (X2-g lob ulin: 0.6 g/dl;~-gl o buli n : 0.6 g/dl; y-globul in: 1.5 g/d l). Leve ls of thyroid-stimul ating hor mo ne (TS H) (3.5 IlU/m l), vitamin B I2 ( 192.0 pg/ml), and fo lic aci d (2.7 ng/ml ) in blood were wi thin normal ranges . No ab nor ma lities were seen on ren al ultrasonograph y, uri ne culture, or meas ure men t of 24-hour urin ary protein level. Electrocardiography de tected a left anteros uperior blockage, an inactive septa l zo ne, left ve ntric ular ove rloa d, and an anterior ventricular repo larization dis turba nce . No vascular disorders were diagn osed .
Cervical co mp uted tom ograph y (CT) confirmed the sig nifica nt symmetrical increase in tongue volume, primari ly in the posterior tongue . Th e enlargement led to a down-di slocation ofall struct ures located below the tong ue (fig ure 2, A and B) . In fact, no subma ndibular mass or focal lesions we re noted. The mass that had been palpated on physi ca l exa m inat ion actua lly represented an extens ion of the macroglossia. These findings were corroborated by magnetic reso nance imaging (M RI) (fig ure 2, C) .
Staining of tongue biopsy specime ns revealed rose substances distributed amo ng muscul ar fragme nts on hematoxyli n and eosi n (H&E) staining and apple-g reen birefringence und er polarized light m icroscopy when stained with Congo red ; both these findings suggest the pres ence ofan amyloid sub stance ( figure 3 ). Analysis of an abdominal fat aspi rate also identified an amyloid substance, and this clinched the diagnosis of systemic amyloidosis.
A myelogram detected no sign of multiple mye loma. In view ofthe nonspecific nature ofthe disease, no treatment was instituted.
At the l -year follow-up , the patient's clinical condition had not changed . Thereafter, he moved to another country and was lost to follow-up .
Discussion
Oral manifestations have been reported in 39% of patients with amyloidosis." Amyloid deposition in the tongu e of pati ents with multiple myeloma occurs frequently and can result in macroglossia, which is the most common oral finding,"" An enl arged tong ue resulting in aperto gnathia and tooth indentations along the lateral border can be the first clinical sign of primary amyloidosis.'!" ? The tongue may be firm , dry, ston y-hard, fissur ed, ulce rated , hemorrhagic, and/or painful. Its color is often a pale pink, but occasion ally red." Macroglossia was the prim ary feature on the phy sical examination of our patient. What we or iginally believed was a submandibular mass was in fact an extension of the sign ificant degree of macroglossia, which was probably the cause of his sw allowing difficulties .
Of course, amyloidosis should not be the first considerat ion in a case of macroglossia. Other causes-such as a malignant tongue tumor, a vascular disturbance , or a systemic etiology (e .g., hypothyroidism or a defic iency of vitamin B I2 or folic acid )-should be investigated first. Our patient's weight loss and the pres ence of the submandibular mass initially led us to consider a ma lignant etio logy, but this theory was not supported by imaging and laboratory findings . A systemic etio logy was also disc arded initially 360 in light of his normal levels ofTSH , vitamin B 12
, and folic acid . On the other hand, his individual characteristics (e .g., sex, age, and clinical signs) were consistent with amyloidosis.
Authors of pre vious articles on amyloidosis ofthe head and neck and the upper aerodigestive tract have reported that in all forms of amyloidosis, the frequenc y of head and neck manifestations ranged from 12 to 90% .1 5,1 6 In 1935, Kramer and Som published a literature review in which they identified 95 cases oflocal tumorl ike amyloid deposits in the upper aerodigestive and lower respiratory tracts; specific sites inc luded the larynx (36 patients), tongu e (n = 16), trachea (n = 13), larynx and to ngue (n = 8), nose (n =6), tracheobronchial tree (n =4), and a few other cases in the oral cavity, pharynx, and lung .'? In 1995 , Kerner et al published the resu lts of their retrospective review of 14 1 cases of biopsy-proven amyloidos is and reported that 19% feat ured head and neck manifestations, ranging from tong ue involvement to amyloid deposits in the eyelids.vThe most common sites ofhead and neck involvement were the tongue (63 % of cases) and the larynx (19 %) . Kerner et al also found that44% ofpatients with amy loidosis ofthe head and neck and 59% ofthose with amyloid deposition in the tongue had multiple myeloma; the remaining pat ients with amyloidosis of the head and neck had prim ary, secondary, and locali zed forms of amyloidosis in eq ual proportions.
Others have reported cases of local ized amyloid deposition in the hard palate," Waldeyer's ton sillar ring," and the peripheral nerves."
In our patient, findings on analysis of ton gue biopsy specimens led us to the diagnosis of amyloidosis, and analysis of the fat aspirate led us to the diagnosis of systemic amyloidosis. Distinguishing system ic from localized amylo idosis is important because of the considerable difference in associated survival rates . The differentiation can be made by either abdominal fat aspiration or rectal biopsy." :" We preferred abdo minal fat aspiration because it is eas ier and safer to perform. In either case , findings are positive in 75 to 90% of pati ents with systemic am yloidosis.' Because the abd ominal fat aspirate in our patient contained amyloid depo sits , we established the diagnosis with a high degree of confidence.
Amy loid deposits share certain key characteristics. Th ey are eosinophilic on H&E staining , and they exhibit apple-green birefringence under polarized light microscopy when stained with Congo red . These are the strongest universally accepted criteria for diagnosing amyloidosis, and they are also the easiest to identify.6.15.23 These proteins have a fibrous appearance under electron microscopy and a cross-beta alignment on x-ray diffraction.l':" After we established a diagnosis of systemic amyloidosis in our patient, we then tried to determine whether it was primary or secondary and whether it was associated with multiple myeloma. We were able to nile out secondary amy loidosis because the patient had no underlying chronic disease that is usually associ ated with amyloidosis. Moreover, although our patient's prot ein electrophoresis revealed an increase in immunoglobulin levels, which might be a sign of mult iple myelom a, his myelogram detected no sign of this dise ase.
As many as half of all cases of systemi c amyloidosis are asso ciated with mult iple myeloma.' On the other hand , a signific ant percentage of cases of multiple myeloma are associated with amy loidosis.v-? Kyle and Bayrd reported that 26% of patients with multiple myeloma exhibited amyloid macroglossia.' Oth ers have reported cases oforal amyloidosis that occurred as a result ofmultiple myeloma. The se reports were summarized in 1994 by Reinish et ai, who cited 54 cases dating back to 1979.
14 They reported tongue involvement in 100% of patients with oral amyloidosis. In most ofthese cases , pain was the chiefsymptom, and many patients complained of dysphagia and speech difficulty. Xerostomia as a result of amyloid deposits in the tongue and salivary glands has also been seen, and it can also cause dysph agia."
Renal and cardiac disease are seen in both primary and secondary amy loidosis, and renal failure is the most common cause of death.' Our pati ent had a lready developed some sig ns of renal and ca rdiac failure by the time of his presentation .
In the literature, surgical reduction of the tongue has been sugges ted in cases of amy loid macroglossia.v'-v" Kerner et al treated such patients by performing midline edge glossectomy; their pati ents healed well and enjoyed an impro ved quality ofl ife as a result of the restoration of their abilit y to speak and eat.' Dendy et al described the case of a 62-year-old woman with longst anding macroglossia secondary to primary amyloidosis; the anterior two-thirds 'of'her ton gue was successfully resected ." However, Reinish et al advocated that surgical intervention be performed
Volume 84, Number 6 only in extreme cases ofmacroglossia with possible airwa y obstruction because the amy loid lesions frequently recur and requ ire repeat excis ions. " We chose not to operate on our patient because there is no consensus in the literature that surg ery would definitively improve his quality oflife and because the morbidity ofa glossecto my in this pat ient would have been substantial. More research on the benefits and consequences ofthe surgical treatment of macroglossia would be welcome.
